A fluorescent pentameric thiophene derivative detects in vitro-formed prefibrillar protein aggregates.
Protein aggregation is associated with a wide range of diseases, and molecular probes that are able to detect a diversity of misfolded protein assemblies are of great importance. The identification of prefibrillar states preceding the formation of well-defined amyloid fibrils is of particular interest both because of their likely role in the mechanism of fibril formation and because of the growing awareness that these species are likely to play a critical role in the pathogenesis of protein deposition diseases. Herein, we explore the use of an anionic oligothiophene derivative, p-FTAA, for detection of prefibrillar protein aggregates during in vitro fibrillation of three different amyloidogenic proteins (insulin, lysozyme, and prion protein). p-FTAA generally detected prefibrillar protein aggregates that could not be detected by thioflavine T fluorescence and in addition showed high fluorescence when bound to mature fibrils. Second, the kinetics of protein aggregation or the formation of amyloid fibrils of insulin was not extensively influenced by the presence of various concentrations of p-FTAA. These results establish the use of p-FTAA as an additional tool for studying the process of protein aggregation.